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UNIT TERMINAL OBJECTIVE

4-6 At the completion of this unit, the paramedic student will be able to integrate pathophysiological
principles and the assessment findings to formulate a field impression and implement a treatment plan
for the patient with a suspected spinal injury.

COGNITIVE OBJECTIVES
At the completion of this unit, the paramedic student will be able to:

4-6.1 Describe the incidence, morbidity, and mortality of spinal injuries in the trauma patient. (C-1)
4-6.2 Describe the anatomy and physiology of structures related to spinal injuries. (C-1)
Cervical
Thoracic
Lumbar
Sacrum
Coccyx
Head
Brain
Spinal cord
Nerve tract(s)
J- Dermatomes
4-6.3 Predict spinal injuries based on mechanism of injury. (C-2)
4-6.4 Describe the pathophysiology of spinal injuries. (C-1)
4-6.5 Explain traumatic and non-traumatic spinal injuries. (C-1)
4-6.6 Describe the assessment findings associated with spinal injuries. (C-1)
4-6.7 Describe the management of spinal injuries. (C-1)
4-6.8 Identify the need for rapid intervention and transport of the patient with spinal injuries. (C-1)
4-6.9 Integrate the pathophysiological principles to the assessment of a patient with a spinal injury. (C-3)
4-6.10 Differentiate between spinal injuries based on the assessment and history. (C-3)
4-6.11 Formulate a field impression based on the assessment findings. (C-3)
4-6.12 Develop a patient management plan based on the field impression. (C-3)
4-6.13 Describe the pathophysiology of traumatic spinal injury related to: (C-1)

TSe@mo a0 o

a. Spinal shock
b. Spinal neurogenic shock
C. Quadriplegia/ paraplegia
d Incomplete cord injury/ cord syndromes:
1. Central cord syndrome
2. Ant erior cord syndrone
3. Br own- Sequar d syndrone
4-6. 14 Descri be the assessnent findings associated with traumatic
spinal injuries. (C1)
4-6. 15 Descri be the managenent of traumatic spinal injuries. (C 1)
4-6. 16 | nt egr at e pat hophysi ol ogical principles to the assessnent of
a patient with a traumatic spinal injury. (C 3)
4-6. 17 Differentiate between traumati c and non-traumatic spi nal

injuries based on the assessnent and history. (C 3)
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4-6. 18 Formul ate a field inpression for traumatic spinal injury
based on the assessnent findings. (C 3)

4-6. 19 Devel op a patient managenent plan for traumatic spinal

injury based on the field inpression. (C3)
4-6. 20 Descri be the pat hophysi ol ogy of non-traumatic spinal injury,
including: (C1)

a. Low back pain
b. Herniated intervertebral disk
C. Spinal cord tunors

4-6. 21 Descri be the assessnment findings associated with non-
traumatic spinal injuries. (C1)

4-6. 22 Descri be the managenent of non-traumatic spinal injuries.
(C1)

4-6. 23 | nt egr at e pat hophysi ol ogical principles to the assessnent of
a patient with non-traumatic spinal injury. (C3)

4-6. 24 Differentiate between traumati c and non-traumatic spi nal
injuries based on the assessnent and history. (C 3)

4-6. 25 Formul ate a field inpression for non-traumatic spinal injury
based on the assessnent findings. (C 3)

4-6. 26 Devel op a patient nmanagenent plan for non-traumatic spinal

injury based on the field inpression. (C3)

AFFECTI VE OBJECTI VES
At the conpletion of this unit, the paranmedic student will be able to:

4-6. 27 Advocate the use of a thorough assessnent when determ ning
t he proper managenent nodality for spine injuries. (A-3)
4-6. 28 Value the inplications of failing to properly imobilize a

spine injured patient. (A-2)

PSYCHOMOTCOR OBJECTI VES
At the conpletion of this unit, the paranmedic student will be able to:

4-6. 29 Denonstrate a clinical assessnent to determ ne the proper
managenent nodality for a patient with a suspected traumatic
spinal injury. (P-1)

4-6. 30 Denonstrate a clinical assessnent to determ ne the proper
managenent nodality for a patient with a suspected non-traumatic
spinal injury. (P-1)

4-6. 31 Denonstrate i nmobilization of the urgent and non-urgent
patient with assessnent findings of spinal injury fromthe
foll ow ng presentations: (P-1)
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Supi ne

Pr one

Sem - prone

Sitting

St andi ng

Denonstrate docunentation of suspected spinal cord injury to
i nclude: (P-1)

4-6.

w
SNorwNpe

a. Ceneral area of spinal cord invol ved
b Sensat i on
3. Der mat ones
4. Mot or function
5. Area(s) of weakness
4-6. 33 Denonstrate preferred nmethods for stabilization of a hel net
froma potentially spine injured patient. (P-1)
4-6. 34 Denonstrate hel net renoval techniques. (P-1)
4-6. 35 Denonstrate alternative nethods for stabilization of a
helmet froma potentially spine injured patient. (P-1)
4- 6. 36 Denonstrate docunentation of assessnent before spinal
i mmobi I'i zation. (P-1)
4- 6. 37 Denonstrate docunentation of assessnent during spinal
i mmobi I'i zation. (P-1)
4-6. 38 Denonstrate docunentati on of assessnent after spinal

i mmobi l'i zation. (P-1)
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DECLARATI VE

| nt roducti on

A0 Spinal cord injury (SCl) inpacts
1 Human physi ol ogy
2 Lifestyle
3 Fi nanci al
4 1.25 mllion to care for a single victimw th permanent
SCl (overall life span)
| nci dences
A0 15, 000 - 20,000 SCI per year
BO Hi gher in nmen between ages 16 - 30 years
C0 Comon causes
1 Mot or vehicle crashes - 2.1 mllion per year (48%
2 Falls (21%
3 Penetrating injuries (15%
4 Sports injuries (14%
Morbidity and nortality
A0 40% of trauma patients with neurol ogical deficit wll have
tenporary or pernmanent SCi
BO 25% of SCI may be caused by inproper handling
CO Education in proper handling and transportati on can decrease
SCl
Tradi tional spinal assessnents/ criteria
A0 Based upon nechanismof injury (M)
BO Past enphasis for spinal imopbilization considerations
1 Unconsci ous acci dent victins
2 Consci ous accident victinms checked for SCI prior to
novenent
3 Any patient wth a Anotion@ injury
CO Lack of clear clinical guidelines or specific criteria to
eval uate for SC
DO Signs which may indicate SC

Pai n

Tender ness

Pai nful novenent

Deformty

Cuts/ bruises (over spinal area)
Par al ysi s

OO WNE
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EO
FO

Q0

A0

BO

Gener al

7
8
9
10

Not al ways practica

Most

1
2

Par est hesi as
Paresi s (weakness)
Shock

Priapi sm

to imobilize every Anotionf injury

suspected injuries were noved to a normal anatom cal
position

Lying flat on a spine board

No exclusion criteria used for noving patients to an

anat om cal position

Need to have clear criteria to assess for the presence of

SCl

spi nal anatony and physi ol ogy revi ew

Spi nal col um

G WNE

Long bone
33 vertebrae
Head bal ances at top of spine
Spi ne supported by pelvis
Li ganents and nuscl es connect head to pelvis
a0 Anterior |ongitudinal |iganent
(1) Runs on anterior portion of the body
(2) Major source of stability
(3) Protects against hyperextension
b0 Posterior |ongitudinal |iganment
(1) Runs along posterior body within the
vertebral cana
(2) Prevents hyperflexion
(3) Can be a major source of injury
cO O her liganents
(1) Cruciformliganment
(2) Accessory atlantoaxial |iganment

(3) Add to strength, stability, and articul ation

Injury to Iiganments may cause excess novenent of
vertebrae

i cal spine

7 vertebrae

Supports head (16 - 25 | bs)

Consi dered Aj oi nt abovel in splinting
Very flexible

Cl (atl as)

C2 (axis)
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Q0

EO

FO

body

10

Thoraci c spi ne

1 12 vertebrae

2 Ri bs connect ed

3 Provides rigid franmework of thorax

Lunbar spi ne
5 vertebrae
Largest vertebral body
Fl exi bl e
Carries nost of body wei ght
Torso bal ances on sacrum
Sacrum
5 fused vertebrae
Comon to spine and pelvis
Forms Ajoint below§ with pelvis for splinting
CCyX
4 fused vertebrae
Tai | bone
ertebral structure
Body
a0 Constructed of cancell ous bone
b0 Posterior portion fornms part of the vertebral
f oramen
cO | ncrease in size when noving fromcervical to
sacral region for support of the trunk
Vertebral foranmen
1 When all vertebrae are in place forns opening for
spinal cord (vertebral canal)
2 For med by
a0 Posterior portion of vertebral body
b0 Pedi cl es
(1) Projecting posteriorly fromvertebra

GrhWNE

<NHQwNH

[ —

cO Lam nae
(1) Arise frompedicles and fuse into spinous
process
(2) Failure of the lamnae to unite during fetal
devel opnent causes spina bifida
(a) Most comonly in the | unbosacral region
Transver se process

1 Runs from between the pedicles and | am nae in nost
vertebrae
2 Projects laterally and posteriorly
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3 Attachnment site for various nuscles and |iganents
JO Spi nous process

1 Post eri or aspect

2 Fornmed by the | am nae

3 Attachment site for nuscles and |iganents
KO I ntervertebral foranmen

1 Fornmed by the | ower surfaces of the vertebrae

2 Creates a Anotch@ for spinal nerves

a0 Allows nerves to connect to the spinal cord

LO ntervertebral disk

Mass of fibrocartilage separati ng each vertebrae
Connecting together by |iganents
Acts as a shock absorber
a0 Reduci ng bone wear
b0 Conpressi on protection
MD Brain and spinal cord (central nervous system
1 Brain
a0 Largest and nobst conplex portion of the nervous
system
b0 Conti nuous with spinal cord
cO Responsi ble for all sensory and notor functions
2 Spi nal cord

WN P~ —

a0 Located within the vertebral canal
(1) Begins at foranmen magnum
(2) Endi ng near L-2

b0 Dural sheath
(1) Sheathed, tube-like sac
(2) Filled with cerebrospinal fluid (CSF)
3 Bl ood supplied by
a0 Vertebral arteries
b0 Spinal arteries
4 Gray matter
a0 Core pattern in cord resenbling butterfly with
out spread w ngs
b0 Most neurons in gray nmatter are interneurons
5 White matter
a0 Anat om cal spinal tracts
(1) Longitudinal bundles of nyelinated nerve
fibers
6 Ascendi ng nerve tracts
a0 Carries inmpul ses frombody parts and sensory
information to the brain
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b0 Fasci cul us gracilis and cuneat us
(1) Part of the posterior funiculi of cord
(2) Conduct sensory inpulse fromskin, nuscle
tendons, and joints to the brain for
interpretation as sensations of touch,
pressure, and body novenent
(3) Cross over at the nedulla oblongata from one
side to the other, therefore inpul ses
originating fromthe left side ascend to the
right side of the brain and vice versa
cO Spinothalmc tracts
(1) Lateral and anterior tracts |located in the
| ateral and anterior funiculi
(2) Lateral tracts conduct inpulses of pain and
tenperature to the brain
(3) Inpulses cross over in the spinal cord

(4) Anterior tracts carry inpulses of touch and
pressure to the brain
(5) Spinocerebellar tracts (anterior and
posterior) are found near the | ateral
funiculi and function to coordinate i npul ses
necessary for nuscul ar novenents by carrying
i npul ses fromnmuscles in legs and trunk to
cerebel | um
7 Descendi ng nerve tracts
a0 Carries notor inpulses fromthe brain to the body
b0 Corticospinal tracts (pyramdal tracts)
(1) Lateral tract crosses over at nedulla

obl ongat a
(a) Anterior tract descend uncrossed
(b) (b) Functions to conduct notor inpul ses

fromthe brain to spinal nerves and out
to the body for voluntary novenents
(2) Reticulospinal tracts
(a) Lateral, anterior, and nedial tracts
(b) (b) M x of crossed and uncrossed fibers
i Sonme |l ateral fibers cross over
whil e others do not
i Anterior and nedial tracts remain
uncr ossed
(c) Motor inpulses originate in the brain to
control nuscle tone and sweat gl and

(T
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activity
(3)(3) Rubrospinal tracts
(a) Fibers cross over in brain at pass
t hrough the lateral funicul
(b) (b) Mot or inpulses fromthe brain
control ling nuscle coordination and
control of posture
8 Spi nal nerves
a0 31 pairs
(1) Oiginates fromthe spinal cord
b0 M xed nerves
(1) Carries both sensation and notor function
(2) Provides two-way communi cation between spi nal
cord and body parts
cO Naned according to | evel of spine fromwhich they
arise
(1) Cervical 1-8
(2) Thoracic 1-12
(3) Lunbar 1-5
(4) Sacral 1-5
(5) Coccygeal 1 set of nerves
do Spi nal nerve
(1) Enmerges fromthe cord
(2) Two short branches or roots
(3) Dorsal root
(a) Carries sensory inpulses to the cord
(4) Ventral root
(a) Carries notor inmpulses fromthe cord to
t he body
9 Mot or and sensory der nat ones
a0 Dermatonme is the particular area in which the
spi nal nerves travels or controls
b0 Mapped out by level of the spinal nerve
cO Useful for assessment for a specific |evel of SC
do Tabl e for common nerve root and notor/ sensory
correl ation

Ner ve Root Vbt or
Sensory
C 3,4 Trapezi us (shoul der shrug) Toy
C3,4,5 Di aphragm Top of
shoul der
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S-1

S-1,2
S-2,3,4

Vi Gener al
AOQ
1 Positive MJ

assessnment of spinal

Det erm ne nmechani smof injury/ nature or

Trauma: 4
Spinal Trauma: 6

Bi ceps (el bow fl exion)
Triceps (el bow extension)
M ddl e
finger
wrist/ finger extension
Fi nger abduction/ adduction

Little
finger
Ni ppl e
Unbi | 1 cus
H p flexion
| ngui nal
crease
Quadri ceps
Medi al
t high/ calf
Great toe/ foot dorsiflexion
Lat er al
cal f
Knee fl exion Lat er al
f oot

Foot plantar flexion
Anal sphincter tone
Peri anal

injuries
injury

a0 Always requires full spinal imobilization
(1) High speed notor vehicle crash(es)
(2) Falls greater than three tines patient:s
hei ght
(3) Violent situations occurring near the spine
(a) Stabbings
(b) @un shots
(c) Ohers
(4) Sports injuries
(5 O her high inpact situations
b0 Sonme nedical directors may allow field personnel
to not inmmobilize patients with MJ but w thout

signs and/ or synptons of a SC

(1)
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(a) Patient reliability
(b) No distracting injuries

(c) Lack of signs or synptons

2 Negati ve MO

Trauma: 4
Spinal Trauma: 6

a0 Forces or inpact involved does not suggest a

potential spinal injury

b0 Does not require spinal immbilization

(1) Exanples
(a) Dropping a rock on foot

(b) Twi sted ankle while running
(c) Isolated soft tissue injury

3 Uncertain MO

a0 Uncl ear or uncertainty regarding the inpact or

forces

b0 Clinical criteria used for a basis of whether to

enpl oy spinal immobilization
(1) Exanples

(a) Person trips over garden hose,

falling

to the ground and hitting their head

(b) Fall from2-4 feet

(c) Low speed notor vehicle crash (fender

bender)
4 Clinical criteria versus nechani sm of
a0 Initial managenent

(1) Based solely upon MO
b0 Positive MO
(1) Spine immbilization
cO Negati ve MO
(1) Wthout signs or synptons
(a) No spine imuvobilization
do Uncertain MO

(1) Need for further clinical assessnent and

eval uati on

e0 In some non-traumatic spinal conditions
i ndi cat ed

i mobi | i zati on may be necessary/

fo Altered LOC or unconsci ousness requires spine

stabilization

VIl Assessnent of uncertain MJs
A0 Specific clinical criteria

1 Necessary to assess when electing not to immobilize a

trauma patient
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2 Begins with patient reliability
a0 Continually reassessed during specific exam
3 | f specific criteria cannot be clearly satisfied;
conpl ete spine i mobilization undertaken
4 Positive MJ always equals spine immobilization
a0 This specific assessnent may still be used to

determ ne | evel of injury
BO Specific criteria
1 Prevent notion of the spine by assistant maintaining
stabilization throughout the exam
2 Rel i abl e patients/ exam
a0 In order for assessnents of pain, tenderness,
nmotor, and sensory function to be accurate the
patient nust be reliable
b0 Patient nust be

(1) Calm
(2) Cooperative
(3) Sober
(a) Al cohol
(b) Drugs

(4) Alert and oriented
cO Unreliable patient defined
(1) Acute stress reaction
(a) Sudden stress of any type
(2) Brain injury
(a) Any tenporary change in consci ousness or
altered | evel of consciousness
(b) Uncooperative or belligerent behavior
(3) Intoxication
(4) Abnornmal nental status
(5) Distracting injuries
(6) Conmuni cation probl ens
do Unreliable indicators present
(1) Full spinal inmmobilization indicated
3 Assess for spinal pain
a0 Patient is asked about
(1) Any related spinal pain
(2) Signs
(3) Synptons
b0 May be poorly localized
cO M ght not feel directly over the spinous process
do Pain with active novenent of head and neck
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(1) Patient is asked to slowy nove their head
and neck
(2) If any pain occurs
i Full 1mmobilization is indicated
i May not be able to splint in norma
anat om cal position

4 Assess for spine tenderness
a0 Pal pat e over each of the spinous processes of the
vertebra

b0 Begin at the neck and work towards the pelvis
cO May be beneficial to pal pate back up fromthe
pelvis to the neck
5 Upper extremty neurol ogi cal function assessnent
a0 Mot or function
(1) Finger abduction/ adduction
(a) Test interosseous nuscle function
controlled by T-1 nerve roots
(b) Have patient spread fingers of both
hands and keep them apart while you
squeeze the 2nd and 4th fingers
(c) Normal resistance should be spring-Ilike
and equal on both sides
(2) Finger/ hand extension
(a) Test the extensors of the hand and
fingers controlled by G 7 nerve roots
(b) Have patient hold wist or fingers
strai ght out and keep them out while you
press down on their fingers
(c) Support the armat the wist to avoid
testing armfunction and ot her nerve
roots
(d) Normal resistance should be felt to
noder at e pressure
(e) Both right and left sides should be
checked
(f) Can still check if isolated, e.qg.,
finger fracture, push on hand only not
fingers; if wist injury support M
joints and push on fingers only
b0 Sensory function
(1) Pain sensation
(a) Abnornmal sensation - ask patient about
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weakness, nunbness, paresthesia, or
radi cul ar pain

(b) Pain or pinprick controlled by
spinothalamc tracts

(c) Need to separate fromlight touch
(remenber |ight touch carried by nore
t han one tract)

(d) Use end of pen or broken Qtip (avoid
sharp objects which may damage or cause
bl eedi nQg)

(e) Have patient close eyes and hol d out
hands; ask the patient to conpare
bet ween sharp and dull pain

(f) Conpare on both sides of the body; equal
on both sides

6 Lower extrem ty neurol ogi cal function assessnent
a0 Mot or function
(1) Foot plantar flexion

(a) Tests plantar flexors of the foot
controlled by S-1,2 nerve root

(b) Place your hands at the sole of each
foot and have the patient push agai nst
your hands

(c) Both sides should feel equal and strong

(2) Foot/ great toe dorsiflexion

(a) Tests the dorsal flexors of the foot and
great toe controlled by the L-5 nerve
roots

(b) Hold foot with fingers on toes and
instruct patient to pull foot back or
towards their nose

b0 Sensory function
(1) Pain sensation

(a) Abnormal sensation - ask patient about
weakness, nunbness, paresthesia, or
radi cul ar pain

(b) Pain or pinprick controlled by
spinothalamc tracts

(c) Need to separate fromlight touch
(remenber |ight touch carried by nore
t han one tract)

(d) Use end of pen or broken Qtip (avoid

(T
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sharp objects which may damage or cause
bl eedi nQg)
(e) Have patient close eyes and hol d out
hands; ask the patient to conpare
bet ween sharp and dull pain
(f) Conpare on both sides of the body; equal
on both sides
7 General nmotor function assessnent
a0 Tests nerve roots at both cervical and | unbar/
sacral spine |evels
b0 Check two sets of nerve roots at each |evel as
well as left and right sides
cO Able to determne nost clinical patterns of SC
do Mot or exans can to be conpleted even if |oca
injury exists
(1) |If exam cannot be conpleted due to | ocal
injury entire examis unreliable
(a) Spinal immobilization indicated
8 Sensory function assessnent
a0 Test (exam sensory
(1) At cervical and lunbar/ sacral spine |evels
(a) On both right and left sides
b0 Sensory examw || detect clinical patterns of SCl
cO Any signs or synptons of abnormal sensation
(1) Spinal i1mobilization indicated
VI Ceneral managenent of spinal injuries
A0 Principles of spinal inmobilization
1 Primary goal is to prevent further injury
2. Treat spine as a long bone with a joint at either end
(head and pel vis)
3. 15% of secondary spinal injuries are preventable with
proper imrobilization
4. Al ways use Aconpl etell spine i mobilization
a. | npossible to isolate and splint specific injury
site
5. Spine stabilization begins in the initial assessnent
a. Continues until the spine is conpletely
i mobi lized on a | ong backboard
6. Head and neck should be placed in a neutral, in-line
position unless contraindi cated
a. Neutral positioning allows for the nost space for
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the cord
(1 Reduci ng cord hypoxi a
(2 Reduci ng excess pressure

b. Most stable position for the spinal colum
(1 Reduces instability

B. Spinal stabilization/ immobilization
1. Systemati c approach

a. Cervical imobilization
(1 Manua
(2 Rigid collar

b. Interiminmmobilization device

(1 When indicated (vest type nobilization
devi ce, short backboard)
(2 Movenent of a stable patient froma seated
position to a | ong backboard
C. Long backboard
d. Ful | body vacuum splints
e. Paddi ng (body shi ns)
(1 Use to mai ntain anatom cal position
(2 Limts novenent of patient
(3 Fill all voids
(4 Pillows
(5 Towel s
(6 Bl anket s

f. Straps
(1 Sufficient to immobilize to the | ong
backboar d
(a Upper torso
(b Pel vi s
(c Legs
(d Feet
g. Cervi cal immbilization device
(1 Commer ci al
(2 Tape

(3 Bl anket rol
(4 Pillows

h. Hel neted patients
(1 Speci al assessnent needs for patients wearing
hel net s

(a Airway and breathing
(b Fit of helnmet and novenment within the
hel nmet

(T
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(c Ability to gain access to airway and
br eat hi ng
(2 I ndi cations for |leaving the helnet in place

(a Good fit with little or no head novenent
wi t hi n hel nmet

(b No i npendi ng airway or breathing
probl ens

(c Renoval may cause further injury

(d Proper spinal inmmobilization could be
performed with helnet in place

(e No interference with ability to assess
and reassess airway

(3 | ndi cati ons for hel net renoval

(a Inability to assess or reassess airway
and breat hi ng

(b Restriction of adequate nanagenent of
the airway or breathing

(c | mproperly fitted helmet with excessive
head novenent w thin hel met

(d Proper spinal inmmobilization cannot be
performed with helnet in place

(e Cardi ac arrest

(4 Types of hel nets

(a Sports
i) Typically worn anteriorly
i1) FEasier access to airway

(b Mot orcycl e
i) Full face
ii) Shield

(c Q her

(5 Ceneral gqguidelines for hel net renoval

(a Type of helnet worn by the patient wll
i nfl uence the techni que used for renova

(b First person stabilizes the head and
neck by placing hands on the side of the
hel met with fingers extended under | ower
face piece (or chin)

(c Second person renoves face shield (if
present) and/or eye wear before hel nmet
removal

(d Second person renobves chin strap

(e Second person places one hand on

(T
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(f

(9

(h

(J

(k

mandi bl e and the ot her posteriorly on
the occipital region (posterior caudal
edge of hel net)
First person then begins to renove the
hel met by pulling the sides apart,
sliding the helmet a short distance
(approximately 4-6 cm and then stops
First person again stabilizes the head
and neck with hands hol ding the sides of
t he hel nmet
Second person slides hands cephal ad
(towards the top of the head) until the
head is stabilized between the posterior
or hand (now cupped under the inferior
occi put) and the anterior hand now
inserted under the | ower part of the
face piece - if the helnmet has one
(thumb and first finger now hol ding the
unnmovabl e maxil | a)
First person again pulls the sides of
the hel met apart and continues to
w thdraw the helnmet - rotating the
hel met as necessary so any | ower face
pi ece clears the nose and then an
opposite novenent so the posterior
caudal end of the helnet is renoved
foll ow ng the posterior curvature of the
pati ent:s head
Once the hel net has been conpletely
removed, the first person regains
stabilization of the patientzs head and
neck by placing their hands al ong the
sides of the patient=s head with their
fingers spread apart for maxi mum support
- second person can now |l et go of the
anterior/posterior support
Second person can now continue with the
assessnent,
measur enent and
application of
a cervica
col lar, further
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i mobi i zation
and care of the
pati ent
C. Use of steroids for traumatic spine injuries
| X, Traumatic injuries
A Causes
1. Direct traunma
2. Excessi ve novenent
a. Accel eration
b. Decel eration
C. Def ormat i on
3. Directions of force
a. Fl exi on or hyperfl exion
(1 Excessive forward notion of the head
(2 May cause
(a Wedge fracture of anterior vertebrae
(b Stretching or rupturing of interspinous
i gament s
(c Conpressed injury to spinal cord
(d D sruption of disk with forward
di sl ocation of vertebrae
(e Fracture of pedicle and disruption of
i nt er spi nous |iganment
(3 Cervical area common injury site
b. Ext ensi on or hyperextension
(1 Excessi ve backward novenent of the head
(2 May cause
(a Di sruption of the intervertebral disks
(b Ost eophytes and conpression of the
spi nal cord
(c Conpression of the interspinous |iganent
(d Fracture
(3 Cervical area common injury site
C. Rot ati ona
(1 Usual ly from accel eration forces
(2 May cause
(a Fl exi on-rotation di sl ocation
(b Fracture or dislocation of vertebrae
(c Rupture of supporting |iganments
(3 Cervical area common injury site
d. Lat eral bendi ng
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(1 Oten caused by direct blow to the side of
t he body
(2 May cause
(a May cause | ateral conpression of the
vertebral body
(b may cause | ateral displacenment of the

vertebra
(c May stretch the liganments
e. Vertical conpression

(1 Force applied al ong spinal axis
(a Usually fromtop of craniumto vertebra
body from sudden decel eration, e.qg.,
di vi ng acci dent
(2 May cause
(a Conpression fracture w thout SCl
(b Crushed vertebral body with SC
(3 Most comon injury site(s)
(a T-12 to L-2
f. Di straction
(1 Force applied to spinal axis to distract or
pull apart, e.g., hanging injury
(2 May cause
(a Stretching of spinal cord
(b Stretching of supporting |igaments
(3 Cervical area nbst comon injury site
4. Can have Aspinal colum injury@ (bony injury) with or
wi t hout ASCI @
5. Can have ASCI@ w th or without Aspinal injury@
B. Types of spinal cord injuries (SCl)
1. Primary injury
a. Cccurs at tinme of inpact/ injury
b. Causes
(1 Cord conpression
(2 Direct cord injury
(a Sharp or unstabl e bony structures

(3 Interruption in the cord=s bl ood supply
2. Secondary injury
a. Cccurs after initial injury
b. Causes
(1 Swel I'i ng
(2 | schem a

(3 Movenent of bony fragnents
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([T

United States Department of Transportation

National Highway Traffic Safety Administration

Paramedic: National Standard Curriculum 20




Trauma: 4
Spinal Trauma: 6

(T
3. Cord concussi on
a. Results fromtenporary disruption of cord-nediated
functions
4. Cord contusion
a. Bruising of the cord=s tissues
b. Causes

(1 Swel I'i ng
C. Tenporary | oss of cord-nedi ated function
5. Cord conpression
a Pressure on the cord
b Causes tissue ischem a
C Must be deconpressed to avoid pernmanent | oss/
damage to cord

6. Laceration
a. Tearing of the cord tissue
b. May be reversed if only slight danage
C. May result in permanent loss if spinal tracts are
di srupted
7. Henor r hage
a. Bl eeding into the cord=s tissue
b. Caused by damage to bl ood vessel s
(1 Injury related to anmount of henorrhage
C. Damage or obstruction to spinal blood supply
results in local ischema
8. Cord transection

a. Conpl et e

(1 All tracts of the spinal cord conpletely
di srupted

(2 Cord- nedi ated functions bel ow transection are
per mnent|y | ost

(3 Accurately determ ned after at |east 24 hours
post-injury

(4 Results in
(a Quadri pl egi a

i) Injury at the cervical |eve
ii) Loss of all function below injury
site
(b Par apl egi a
i) Injury at the thoracic or |unbar
| evel

ii1) Loss of lower trunk only
b. | nconpl et e
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9.
10.

4
6

(1 Sone tracts of the spinal cord remain intact
(2 Sone cord-nedi ated functions intact
(3 Has potential for recovery
(a Function may only be tenporarily | ost
(4 Types
(a Anterior cord syndrone
i) Caused by bony fragnents or
pressure on spinal arteries
ii1) Involves loss of notor function and
sensation to pain, tenperature and
[ ight touch
iii) Sensation to |ight touch, notion,
position, and vibration are spared
(b Central cord syndrone
i) Usual |y occurs with a
hyper ext ensi on of the cervi cal
regi on
ii) Wakness or paresthesias in upper
extremties but normal strength in
| oner extremties
iii) My have varying degrees of Dbl adder
dysfunction
(c Br own- Sequar d syndr one
i) Caused by penetrating injury
ii1) Hem section of the cord
iii) Involves only one side of the cord
iv) Conplete damage to all spinal tract
on invol ved side
V) | sol ated | oss of all types of
functions, e.g., notor pain,
tenperature, notion, position, etc.
vi) Pain and tenperature |ost on
opposite side of the body
vii) Mtor function, notion, position,
vi bration, and |ight touch on the
sane side as injury
Chem cal and netabolic changes due to SCl
Spi nal shock
a. Refers to tenporary |loss of all types of spinal
cord function distal to injury
b. Flaccid paralysis distal to injury site
C. Loss of autonom c function
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(1 Hypot ensi on

(2 Vasodi | atati on

(3 Loss of bl adder and bowel control

(4 Priapi sm

(5 Loss of thernoregul ation

Does not al ways involve permanent primary injury

(1 Usually will resolve in a period of hours to
weeks

(2 Manage carefully to avoid secondary injury

11. Spinal neurogeni c shock

a.
b.

C.

o

f.

Al so call ed spinal vascul ar shock
Tenporary | oss of the autonom c function of
the cord at the level of injury which
Presentation incl udes
(1 Loss of synpathetic tone
(2 Rel ati ve hypot ensi on
(a Systolic pressure 80 - 100 mrHg
(3 Skin pink, warm and dry
(a Due to cutaneous vasodil ation
(4 Rel ative bradycardi a
Rare in occurrence
Shock presentation is usually the result of hidden
vol une | oss
(1 Chest injuries
(2 Abdom nal injuries
(3 O her violent injuries
Tr eat ment
(1 Focus primarily on vol unme repl acenent

12. Autonom c hyperreflexia syndrone

a.
b.

C.

Associ ated after resolution of spinal shock
(1 Chronic SCI patients
Massi ve, unconpensat ed cardi ovascul ar response
(1 Stinmulation of the synpathetic nervous system
Life-threatening condition usually seen with
injuries at T-6 or above
Characteristics are
(1 Par oxysmal hypertension (up to 300 mmHg
systolic)
(2 Headache ( poundi ng)
(3 Bl urred vision
(4 Sweat i ng
(a Above level of injury with flushing of
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the skin
(5 | ncreased nasal congestion
(6 Nausea
(7 Bradycardi a
(8 Associ ate di stended bl adder or rectum
e. Stinulation of the sensory receptors bel ow the
| evel of the cord injury
(1 Aut onom ¢ nervous systemreflexively responds
with arteriolar spasm
(a) | ncreases bl ood pressure
(2 Cerebral, carotid, and aorta baroreceptors
sense hypertension
(a Stinul ates the parasynpat hetic nervous
system
(b Heart rate decreases
(c Peri pheral and visceral vessels unable
to dilate due to cord damage
(3 May be treated with an anti hypertensive
medi cati on
X. Non-traumati c spinal conditions
A Low back pain (LBP)
1. Affected area
a. Between | ower rib cage and gl uteal nuscles
b. May radiate to thighs
2. 1% of acute | ow back pain is sciatica
a. Usual cause is in the |unbar nerve root
b. Pai n acconpani ed by notor and sensory deficits,
e.g., weakness
3. 60% - 90% of popul ati on experi ence sone form of | ow
back pain
a. Affects nmen and wonen equal |y
b. Wnen over 60 years old report |ow back pain
synptons nore often
4. Most cases of LBP are idiopathic
a. Preci se diagnosis difficult
5. Causes
a. Tension fromtunors
b. Di sk prol apsed
C. Bursitis
d. Synovitis
e.

Ri si ng venous pressure
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10.

f. Ti ssue pressure due to degenerative joint disease
g. Abnor mal bone pressure
h. Problems with spinal nobility
i I nfl anmati on caused by infection
(1 Gsteonyelitis
] . Fractures
k. Li ganent strains
Ri sk factors
a. Cccupations requiring repetitious lifting
b. Exposure to vibrations fromvehicles or industrial
machi nery
C. Ost eoporosi s
Anat om cal considerations
a. Pain frominnervated structures
(1 Varies from person-to-person
b. D sk has no specific innervation

(1 Conpresses cord if herniated
C. Source of painin L-3,4,5 and S-1 may be
i nt er spi nous bursae
d. Anterior and posterior longitudinal |iganments, and
other liganents are richly
supplied with pain receptors

e. Muscl es of spine vulnerable to sprains/ strains
Degenerati ve di sk di sease

a. Common for patients over 50 years of age

b. Causes

(1 Degener ati on of disk
(a Bi onechem cal alterations of
intervertebral disk
C. Narrowi ng of the disk
(1 Results in variable segnent stability
Spondyl ol ysi s

a. Structural defect of spine
(1 | nvol ves the | am na or vertebral arch

b. Usual Iy occurs between superior and inferior
articulating facets

C. Heredity a significant factor

d. Rot ational fractures common at affected site

Herni ated intervertebral disk

a. Al so cal |l ed herni ated nucl eus pul posus

b. Tear in the posterior rimof capsule enclosing the

gel ati nous center of the disk
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C. Causes
(1 Trauma
(2 Degenerati ve di sk di sease
(3 | mproper lifting
(a Most comon cause
d. Men ages 30 - 50 years are nore prone than wonen
e. Commonly affects L-5, S 1 and L-4, L-5 disks
f. May al so occur in G5, G6, and G7
11. Spinal cord tunors
a. Causes
(1 Conmpr ession of the cord
(2 Degenerati ve changes in the bone/ joints
(3 Interrupted the bl ood supply
b. Mani f estati ons are dependent upon
(1 Tunor type and | ocation

Xl. Assessnent and nmanagenent of non-traumatic spinal conditions
A Assessnent - based mainly upon the patient:zs chief conplaint
and physical exam
1. Low back pain
a. Based mai nly upon history and chief conpl aint

(1 Ri sk factors include
(a Cccupations requiring repetitive lifting
(b Exposure to vibrations fromvehicles or

i ndustrial machi nery
(c Ost eoporosi s
b. Preci se diagnosis difficult

(1 Based prinmarily on physical exam and ot her
i n-hospital testing
(a CT scan
(b El ect ronyel ogr aphy

(c VRI
(d Q hers
2. Herniated intervertebral disk
a. Tear in the posterior rimof capsule enclosing the
gel ati nous center of the disk
(1 Causes

(a Tr auma
(b Degenerati ve di sk di sease
(c | mproper lifting
i) Most common cause
(2 Pai n usually occurs with straining
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(a Coughi ng or sneezing

(3) My have limted range of notion in |unbar
Spi ne

(4) Tenderness upon pal pation

(5 Alternations in sensation, pain, and
t emperat ure

(6) Due to nerve root pressure

(7) Cervical herniations may include
(a) Upper extremty pain or paresthesia

i) I ncreasing with neck notion
(b) Slight notor weakness may al so occur in
bi ceps and triceps
3. Spinal cord tunors
a. Tunors of the spine which cause

(1) Conpression of the cord

(2) Degenerative changes in the bone/ joints

(3) Interruption in the blood supply

b. Mani f estati ons are dependent upon
(1) Tunor type
(2) Location
B. Managenent

1. Primarily palliative to decrease any pain or disconfort
from nmovenent

2. May elect to immobilize to aid in confort
a. Long back board
b. Vacuum type stretcher

3. Ful | spinal inmmobilization is not required unless

condition is a result of trauma
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